INTRODUCTION
Erymid lobsters are typical Mesozoic crustaceans exhibiting a worldwide distribution with occurrences in Europe (e.g., Mantell 1833; Bell 1850 Bell , 1863 Oppel 1861 Oppel , 1862 Lahusen 1894; Van Straelen 1925; Beurlen 1928; Glaessner 1931; Bachmayer 1959; Förster & Rieber 1982; Garassino 1996; Jagt & Fraaije 2002; Garassino & Krobicki 2002; Bravi et al. 2014) , in the Middle East (Roger 1946; Förster & Seyed-Emani 1982; Garassino 1994; Charbonnier et al. in press) , in North Africa (Secrétan 1984) , in Western Africa (Joleaud & Hsu 1935) , in Madagascar (Secrétan 1964; Charbonnier et al. 2012a) , in North America (Rathbun 1923 (Rathbun , 1926 Stenzel 1945; Feldmann & McPherson 1980; Schweitzer & Feldmann 2001; Feldmann & Titus 2006; Feldmann & Haggart 2007) , in Latin America (Aguirre-Urreta & Ramos 1981; Aguirre-Urreta 1982 , 1989 Vega et al. 2013) , in Australia (Woodward 1877; Etheridge Jr. 1914; Woods 1957) , in Antarctic (Taylor 1979; Aguirre-Urreta 1989) , and in Japan (Karasawa et al. 2008) .
Despite their wide distribution, fossils of erymid lobsters remain sparse and fragmentary. This is a consequence of the low fossilization potential of decapod crustaceans (scavenging, decortication, disarticulation, carapace fragmentation) and of collection and reporting biases (Bishop 1986; Plotnick 1986; Plotnick et al. 1988; Tshudy et al. 1989; Müller et al. 2000; Stempien 2005; Mutel et al. 2008; Krause et al. 2011) . So about twenty erymid species, mainly supported by a unique or a few number of fragments, are currently reported in the Early Cretaceous.
The carapace groove pattern of these decapod crustaceans is the main feature used for genera and species distinction (Van Straelen 1925; Förster 1966; Glaessner 1969) . However, the diagnoses of erymid genera are not still consistent with each other, in particular for Eryma Meyer, 1840 and Palaeastacus Bell, 1850 , both including the greatest number of species (Hyžný et al. 2015) . The present contribution aims to give a new look on Early Cretaceous erymid faunas around the world, especially on European taxa which benefits from new diagnoses and descriptions. This review is also an occasion to clarify some generic concepts in Erymidae based on carapace groove pattern, first pereiopods, and carapace regions (Fig. 1) .
MATERIAL AND METHODS
The entire studied material includes 160 specimens (Table 1) . They were mostly studied using a CETI Belgium MEDO binocular microscope. Line drawings were prepared by the first author. Most of the studied specimens consist of isolated carapaces and first chelipeds. Most of the European species come from southeastern France and were collected from the Early Cretaceous deposits of the South-East Basin (Fig. 2) , including the Vocontian Basin and its peripheral platforms (Arnaud-Vanneau et al. 1982; Friès & Parize 2003) , which was part of the western margin of the Tethys Ocean (Savostin et al. 1986; Masse et al. 1993) . anatomIcal termInology and abbrevIatIons Post-orbital area Taylor (1979) observed firstly in the cephalic region of Palaeastacus foersteri Taylor, 1979, a complex structure behind the ocular incision (Fig. 3A) . He briefly described it: "a deeply incised and almost vertical groove parallel to the orbital margin probably represents the forward extension of the antennal groove". We propose to name this complex structure "postorbital area" and we provide a detailed description. The postorbital area is a slightly bulged area limited by the carinated anterior margin of cephalic region and a S-shaped anterior groove joined ventrally to antennal groove (Fig. 3B ).
InstItutIonal abbrevIatIons

BAS
P1 chelipeds
In extant representatives of lobsters, P1 chelae are laterally inclined, so the palms are almost in the horizontal plan. Thus, in this configuration the occlusal openings are in the horizon- tal plane. In this paper we follow this natural configuration for the description of the chelae ( Fig. 3C ): the palms are the widest sides and correspond to the ventral and dorsal surfaces of the chelae; similarly, the longitudinal margins correspond to inner and outer margins with dactylus located on the inner margin and index on the outer margin. Most of the time, the fingers are curved downside in lateral view. Charbonnier et al. 2013) , whereas some more recent contributions recognised the family to belong to Glypheidea Zittel, 1885 (De Grave et al. 2009 Schweitzer et al. 2010; Wahle et al. 2012; Karasawa et al. 2013; Feldmann et al. 2015) . Recent phylogenetic analysis by Charbonnier et al. (2015) emended dIagnosIs. -Fusiform intercalated plate; deep cervical groove, joined to dorsal margin and to antennal groove; short gastro-orbital groove originating as a slight median inflexion of cervical groove; postcervical and branchiocardiac grooves subparallel; postcervical groove joined medially to branchiocardiac groove (with a short ventral extension); branchiocardiac groove strongly inclined, joined to hepatic groove; concavo-convex hepatic groove, joined to cervical groove; inferior groove convex posteriorly, joined to hepatic groove; marked ω bulge; cephalic region with two divergent rows of tubercles: orbital row with strong distal spine and antennal row with strong distal antennal spine; chelate P1-P3; P1 chelipeds without prominent spines and with homogeneous ornamentation; P1 propodus dorso-ventrally compressed with narrow inner and outer margins; P1 with narrow dactylar bulge; fingers longer than P1 propodus, equal in length, narrowing gradually to distal extremity; index wider than dactylus.
comments Some species show short P1 fingers such as Eryma modestiforme or E. punctatum Oppel, 1861, and other species show long P1 fingers such as E. bedeltum (Quenstedt, 1857) or E. ventrosum (Meyer, 1840 etymology. -The specific epithet refers to the Voconces, a prealpine federation of Gaul people.
descrIPtIon Subcylindrical carapace (holotype: CL = 23 mm, CH = 10 mm); rostrum not preserved; subvertical cervical groove, dorsally wide and deep, strongly narrowing under gastroorbital groove, joined to antennal groove; cephalic region with oblique orbital row of tubercles (antennal row poorly preserved); narrow, curved antennal groove; short, wide gastro-orbital groove, originating as a slight median inflexion of cervical groove; straight, wide and deep postcervical groove, joined to dorsal margin and joined medially to branchiocardiac groove, extended with a short ventral extension; straight, strongly inclined branchiocardiac groove with narrow dorsal part, joined to dorsal margin and to hepatic groove; narrow and shallow hepatic groove, concavo-convex; strongly raised ω and χ bulges; sub-rectangular χ bulge dorsally limited by shallow depression running between hepatic and branchiocardiac grooves; rounded ω bulge; inferior groove poorly preserved; carapace uniformly covered with fine tubercles preceded by crescent-shaped pits (pits deeper in branchial region); P1 chela with compressed trapezoidal propodus; dorsal surface of P1 palm with median longitudinal bulge surrounded by two longitudinal depressions parallel to lateral margins; P1 palm with narrow dactylar bulge, posteriorly delimited by a shallow groove; long, straight fingers, gradually narrowing to distal extremity; index wider than dactylus; dactylus with small basal depression; occlusal margins slightly denticulate; propodus covered with fine tubercles; fingers covered with punctations. P1 belongs to claw form II.
dIscussIon Paratype MNHN.F.A57458 (Fig. 4E, F) corresponds to an isolated right P1 chela collected in the same bed than the carapace MNHN.F.A57457 ( Fig. 4A-D) . Based on this report, we suggest that the association carapace-chela comes from the same species and we include the chela in the specific description. Eryma vocontii n. sp. is assigned to Eryma Meyer, 1840 based on its typical carapace groove pattern and its tuberculate orbital row in cephalic region. Eryma vocontii n. sp. differs from the three other Early Cretaceous species, Eryma glaessneri (Van Straelen, 1936) , Eryma nippon Karasawa et al., 2008, and Eryma sulcatum Harbort, 1905 by its carapace groove pattern with: 1) subvertical cervical groove (strongly inclined in the three other species); 2) straight, deep postcervical groove, slightly inclined and joined to dorsal margin (sinuous and strongly inclined in E. glaessneri; shallow, slightly convex forward and not joined to dorsal margin in E. sulcatum); 3) straight, shallow and strongly inflected branchiocardiac groove (sinuous in E. glaessneri; slightly inflected in E. sulcatum); and (4) short gastro-orbital groove (long in E. glaessneri). Moreover, E. glaessneri exhibits a relatively massive carapace with inflated branchial region (not inflated in Eryma vocontii n. sp.) and a flat attatchment site of adductor testis muscle (inflated in Eryma vocontii n. sp.), and Eryma sulcatum exhibits a post-orbital area (absent in Eryma vocontii n. sp.). Eryma nippon has a circular χ bulge while it is sub-rectangular in Eryma vocontii n. sp. Eryma vocontii n. sp. has a carapace with uniform fine ornamentation whereas the carapaces of E. glaessneri and E. sulcatum show heterogeneous ornamentation (coarse tubercles in cardiac and cephalic regions in E. glaessneri; smaller and more dense ornamentation in branchial region with regard to the rest of carapace and row of coarse tubercles parallel to intercalated plate in E. sulcatum). Eryma nippon has a homogeneous ornamentation but it is made of coarse tubercles (small tubercles in Eryma vocontii n. sp.).
Other Cretaceous Eryma species were described from North America (Eryma americanum Rathbun, 1923 , Eryma flectum Rathbun, 1926 , and Eryma stantoni Rathbun, 1935 and from Lebanon (Eryma cretaceum Roger, 1946) . After careful examination of the figures presented by Rathbun (1923 Rathbun ( , 1926 Rathbun ( , 1935 and according to Förster (1966: 125) , we consider that the American species (largely based on fragmentary specimens) are not representatives of Erymidae. As for the Lebanese species, we follow Charbonnier et al. (in press) with the placement in Pustulina. In conclusion, Eryma vocontii n. sp. is the hitherto youngest occurrence of the genus Eryma. 
Review of the Early Cretaceous erymid lobsters from the Western Tethys
Eryma glaessneri (Van Straelen, 1936 fig. 3 ) figured a specimen which is clearly not Eryma glaessneri, because it exhibits carapace groove pattern (branchiocardiac groove interrupted in carapace mid-height; sinuous postcervical groove) typical of Enoploclytia. Harbort, 1905 (Fig. 4I-L) Eryma sulcata Harbort, 1905 : 15, pl. 1, fig. 11, pl. 11, fig. 4. -Glaessner 1929 : 159. -Woods 1930 : 80, pl. 22, figs 5-7. -Van Straelen 1936 : 9. -Förster 1966 Woods (1930: pl. 22, fig. 5a , b). After Harbort (1905) , the original type material was composed of at least three specimens from the Hauterivian of Stadthagen near Schaumburg (Lower Saxony, Germany). After Förster (1966: 124) and Morris (1980: 7) , these specimens were destroyed during World War II and only poorly preserved casts are housed at the NHM, London (see Woods 1930: 80 and Förster 1966: 124) . Förster (1966) designated a lectotype based on a cast corresponding to the carapace figured by Harbort (1905: pl. 1, fig. 11a, b) . After examination, the quality of this cast is not good enough to be used and we consider important to select a neotype for Eryma sulcatum. We select the historical specimen SM B11437, which is three-dimensionally preserved and fits the original diagnosis according to Woods (1930 ), Förster (1966 and to our own observations (Fig. 4I, K) . The new type locality is Speeton in northern England. After Woods (1930) , the specimen was collected in the C4 bed of the Speeton Clay, which corresponds to the Hauterivian after Fletcher (1969) . descrIPtIon Subcylindrical carapace (neotype: CL = c. 32 mm, visible CH = c. 12 mm); short rostrum; fusiform, tuberculate intercalated plate limited by a row of coarse tubercles; almost smooth post-orbital area; cephalic region with oblique orbital row of tubercles ending by strong orbital spine (antennal row absent); deep cervical groove, intercepting dorsal margin at c. 66° angle, joined to antennal groove; short gastro-orbital groove originating as a slight median inflexion of cervical groove; postcervical groove slightly convex forward, interrupted before joining dorsal margin, joined medially to branchiocardiac groove; deep branchiocardiac groove, strongly inclined, interrupted before joining dorsal margin, joined to hepatic groove; concavo-convex hepatic groove; slightly inflated ω bulge, delimited ventrally by a narrow and shallow depression extending between antennal and hepatic grooves; slightly inflated χ bulge; inferior groove curved forward; carapace showing dense ornamentation of small tubercles and pits; branchial region with finer tubercles; pleon densely covered with small numerous tubercles and pits; s1-s3 pleura with pointed ventral margin; pleonal somites with terga densely covered by small pits; longitudinal bulge above pleura basis; subtriangular pleura with pointed ventral margin, wide and short in s2, narrower and longer in s3 and s4, densely covered with small pits; chelate P1; massive P1 propodus, longer than wide, relatively thick with rounded inner and outer margins; P1 palm densely covered with small tubercles and deep pits; fingers not preserved; short P1 carpus, showing coarser ornamentation than propodus, distal extremity of external margin bearing a strong spine; P1 merus with the same ornamentation than P1 carpus, with spines on the dorsal margin and a spine on the distal extremity of external margin; slender, P2-P5 with a small punctation.
Eryma sulcatum
dIscussIon Eryma sulcatum shows a heterogeneous ornamentation (branchial region with fine tubercles, cardiac and cephalic regions with coarser tubercles). This observation is not common among most of the representatives of Eryma, which exhibits more homogeneous and fine ornamentation on the whole carapace. It is worth mentioning that several Early Cretaceous species of Eryma exhibit the same heterogeneous and/or coarse ornamentation such as E. glaessneri (cephalic and cardiac regions with dorsal rows of strong tubercles; branchial region with fine tubercles) or E. nippon (coarse ornamentation).
Genus Stenodactylina Beurlen, 1928 ( Fig. 1D-F emended dIagnosIs. -Fusiform intercalated plate; very wide, deep cervical groove, joined to dorsal margin and to antennal groove; short gastro-orbital groove originating as a slight median inflexion of cervical groove; postcervical and branchiocardiac grooves nearly parallel; narrow postcervical groove, not joined to branchiocardiac groove and interrupted in hepatic region; branchiocardiac groove strongly inclined, joined to hepatic groove; concavo-convex hepatic groove, joined to cervical groove; inferior groove convex posteriorly, joined to hepatic groove; chelate P1; P1 propodus rectangular or trapezoidal, adorned with rows of spines and tubercles; P1 propodus with inner margin more compressed than outer margin; wide P1 dactylar bulge; P1 with extremely long and slender fingers, equal in length; P1 chela (form I; Fig. 1E ) with strong, rectangular or trapezoidal propodus, with straight or sinuous fingers, strongly narrowing immediately after their basis; outer margin convex at the base of fixed finger; P1 chela (form II; Fig. 1F ) with trapezoidal propodus, outer margin straight or convex, straight fingers, narrowing gradually to their distal extremity. this species clearly exhibits Eryma-like chelae (near-isochelous) instead of Stenodactylina-like chelae (distinctly heterochelous).
In conclusion, we agree with Förster (1966) , Glaessner (1969) , and Schweitzer et al. (2010) , we maintained the synonymy between Erymastacus and Eryma, and the combination Eryma ornatum (Quenstedt, 1857 ) is reinstalled. Finally, the concept of "Erymastacus" based on carapace and chelipeds proposed by Hyžný et al. (2015) is correct and should be renamed as "Stenodactylina". Garassino & Schweigert (2006) . However, the holotype exhibits a dentition of the fingers different from that in E. modestiforme. Eryma punctatum Oppel, 1861 has the same dentition, so E. major is probably a large specimen of E. punctatum; 3) Erymastacus quenstedti Beurlen, 1928; this species exhibits P1 chela typical of Eryma with trapezoidal propodus and fingers curved inward and gradually narrowing distally. According to Schweitzer et al. (2010) , we maintain the placement in Eryma; 4) Eryma aalensis (Quenstedt, 1857) In addition, the holotype presents a carapace in butterfly-like position with a strong dorsoventral flattening along the dorsal midline (Fig. 5A ). This layout is characteristic of a lobster molt (Glaessner 1969; Charbonnier et al. 2012b) . A rupture of the dorsal midline is observed with a slight rotation of the two halves of carapace. This suggest a probable hinge-type opening during ecdysis (Charbonnier et al. 2012b ).
Genus Palaeastacus Bell, 1850 (Fig. 1G, H fig. 1 ). The latter specimen was designated by Woods (1930) Our re-examination of the type specimens reveals that the P1 chelae of P. sussexiensis and P. dixoni are similar (short, spiny P1 propodus with narrow dactylar bulge and bearing wide fingers). Moreover, the carapaces of P. dixoni, P. granulatum and H. scabra show the same groove pattern (nearly parallel postcervical and branchiocardiac grooves joined to hepatic groove and not joined to dorsal margin) and the same ornamentation (branchial region densely covered with tubercles; widely spaced tubercles in gastric, hepatic and cephalic regions; row of coarse tubercles parallel to dorsal margin in cardiac and branchial regions; oblique rows of coarse tubercles in cardiac region). Thus, we follow Woods (1930) and consider A. sussexiensis, P. dixoni, H. scabra and P. granulatum as a unique species: Palaeastacus sussexiensis (Mantell, 1824) . Enoploclytia brevimana (Fig. 6E ) and E. imagei (Fig. 7A) have not been figured until now. Both have spiny P1 chelipeds; short P1 propodus with short and wide fingers as P. sussexiensis. Moreover, a syntype of E. imagei includes a carapace (Fig. 7A) with a long rostrum, a groove pattern and an ornamentation close to P. sussexiensis. The type material of P. plauensis is an incomplete P1 propodus and fragments of wide fingers coarsely ornamented close to those of P. sussexiensis. Finally our review leads us to recognise P. dixoni, E. imagei, E. brevimana, H. scabra, P. granulatum and P. plauensis as junior synonyms of P. sussexiensis.
In addition, Palaeastacus sussexiensis (Mantell, 1824) had a wide geographic distribution and a stratigraphic range from the Aptian to the Turonian. Indeed, this species has been reported: 1) from the Aptian of Alexander Island (Antarctic; Taylor 1979) and Patagonia (Argentina; Aguirre-Urreta 1989); 2) the Albian of England (Bell 1863; Woods 1930; Förster 1966) fig. 6 ) respectively. Firstly, the line drawing is misleading by exhibiting intercalated plate not visible on the figure. Indeed, the cephalic part clearly appears to be crushed. Moreover, the carapace grooves seem to be incompletely reported. The examination of the figures leads us to identify the postcervical groove parallel to the branchiocardiac groove and joined to the hepatic groove. This pattern is typical of Palaeastacus. Hence, the new combination Palaeastacus loryi (Van Straelen, 1923) , n. comb. is proposed herein. Other species of Palaeastacus are known from the Early Cretaceous such as Palaeastacus foersteri Taylor, 1979 (Barremian of Alexander Island, Antarctic; Fig. 3A, B) , Palaeastacus tenuidigitatus (Woods, 1957) , n. comb. (Aptian of Queensland, Australia; see comments about Enoploclytia), and Palaeastacus terraereginae (Etheridge Jr., 1914) Schweitzer et al. (2010) , re-assigned the species to Palaeastacus.
Our review of all the figured specimens reveals that the holotype of P. walkeri fits the concept of Palaeastacus (short, rectangular propodus, strong spines on dorsal and ventral surfaces and on dactylus, narrow dactylar bulge). Furthermore, the P1 chelae figured by Rathbun (1935: pl. 5 , figs 1-3) and by Stenzel (1945: pl. 38, fig.1 ), the P1 dactylus figured by Stenzel (1945: fig. 8 ), and the P1 chelipeds figured by Rathbun (1935: pl. 5, fig. 4 ) and Richardson Jr. (1955: fig. 108 ) are similar to the holotype of P. walkeri. The two pleons figured by Stenzel (1945: fig. 9 , pl. 38, fig. 2 ) probably also belong to P. walkeri. However, the carapace figured by Rathbun (1935: pl. 4 , figs 1-2) and by Stenzel (1945: pl. 39, fig. 1 ) exhibits a long gastro-orbital groove, a sinuous postcervical groove joined to hepatic groove and a short branchiocardiac groove. This groove pattern is typical of Enoploclytia so this carapace cannot be regarded as P. walkeri but as a new species of Enoploclytia (see section Enoploclytia).
In conclusion, with six species, Palaeastacus is the erymid genus including the most species for the Early Cretaceous.
Genus Enoploclytia M'Coy, 1849 (Fig. 1I, J emended dIagnosIs. -Fusiform intercalated plate; wide, deep cervical groove, joined to dorsal margin and to antennal groove; long, wide gastro-orbital groove originating as median inflexion of cervical groove, delimiting two gastro-orbital lobes; sinuous postcervical groove, joined to dorsal margin and to hepatic groove, with ventral extension at carapace mid-height; short branchiocardiac groove, interrupted in upper part of carapace, joined to dorsal margin, not joined to postcervical groove; concavo-convex hepatic groove, joined to cervical groove; prominent ω and χ bulges; inferior groove convex posteriorly, joined to hepatic groove; carapace with heterogeneous coarse ornamentation; massive globose P1 propodus, rounded in transversal section; long and thin P1 fingers (straight in dorsal view); occlusal margins armed with sharp and slender tooth.
PrelImInary remarks
Out of numerous species of Enoploclytia listed by Schweitzer et al. (2010) Enoploclytia tenuidigitata Woods, 1957 (Aptian of Queensland, Australia) is known by some fragments of carapace, P1 chelae and pleon. The carapace groove pattern with postcervical and branchiocardiac grooves joined to hepatic groove is typical of Palaeastacus. So E. tenuidigitata should be assigned to Palaeastacus; thus a new combination Palaeastacus tenuidigitatus (Woods, 1957) , n. comb. is proposed herein.
Taylor ( Enoploclytia augustobonae n. sp.
( Fig. 8A-D etymology. -The specific epithet refers to Augustobona, the Latin name of Troyes, the regional capital near the type locality.
descrIPtIon Subcylindrical carapace (holotype: CL = 63 mm, CH = 33 mm); rostrum not preserved; intercalated plate not preserved but underlined by a slight deviation of dorsal margin in cephalic region; deep cervical groove, joined to dorsal margin and to antennal groove, strongly inclined above gastro-orbital groove, subvertical under gastro-orbital groove; deep, narrow antennal groove, strongly curved; wide, shallow gastro-orbital groove originating as large median inflexion of cervical groove, with two divergent branches, delimiting two gastro-orbital lobes (flat upper lobe, slightly prominent lower lobe); sinuous postcervical groove, dorsally deep and ventrally shallow, joined to dorsal margin and to hepatic groove, with ventral extension at carapace midheight; short, shallow branchiocardiac groove, joined to dorsal margin and not to postcervical groove; concavo-convex hepatic groove, joined to cervical groove; inflated ω bulge; slightly inflated χ bulge; shallow inferior groove; cephalic region without antennal row of tubercles; carapace covered with small, widely spaced tubercles; cardiac region with a dorsal row of coarse tubercles; gastric region with a row of coarse tubercles parallel to intercalated plate and an oblique row of coarse tubercles.
dIscussIon
The new species is assigned to Enoploclytia based on its typical carapace groove pattern: wide gastro-orbital groove, postcervical groove joined to hepatic groove, short branchiocardiac groove not joined to postcervical nor to hepatic grooves. It is also the oldest occurrence of Enoploclytia. Enoploclytia augustobonae n. sp. cannot be compared to Enoploclytia wintoni, which is only known by its P1 chelae.
Enoploclytia augustobonae n. sp. differs from Enoploclytia gigantea n. sp. by its carapace groove pattern with: 1) a nonsinuous cervical groove; 2) a less incurved antennal groove; 3) a shorter and shallower gastro-orbital groove; and 4) a longer ventral extension of postcervical groove. Furthermore the ornamentation of these two species is different: Enoploclytia augustobonae n. sp. exhibits fine tubercles on all the carapace surface and coarse tubercles along dorsal margin and in gastric region, while E. gigantea n. sp. has coarse tubercles in the upper half of carapace, fine tubercles in the lower half of carapace, and a row of strong spines along dorsal margin.
Our review leads us to consider the Hauterivian species E. glaessneri as a representative of Eryma and to exclude E. salviensis from the Erymidae. In conclusion Enoploclytia augustobonae n. sp. is currently the oldest occurrence of the genus. Enoploclytia gigantea n. sp. (Fig. 8E-H etymology. -The specific epithet refers to the Latin giganteus, -a, -um (= enormous) alluding to the exceptional size of the carapace.
descrIPtIon Carapace subrectangular in lateral view (holotype: CL = 175 mm, CH = 110 mm); rostrum not preserved; deep, sinuous cervical groove, joined to dorsal margin and to antennal groove; deep antennal groove, strongly curved and delimiting a slightly raised antennal lobe; long gastro-orbital groove, originating as a deep median inflexion of cervical groove, with two divergent branches delimiting two gastro-orbital lobes (flat upper lobe, slightly prominent lower lobe); deep, sinuous postcervical groove (strong sinuosity at carapace mid-height), joined to dorsal margin and to hepatic groove, with short ventral extension; short, shallow branchiocardiac groove, strongly inclined, joined to dorsal margin and not to postcervical groove; sinuous hepatic groove, joined to cervical groove; strongly inflated ω bulge; flat attachment site of adductor testis muscle (χ bulge); deep inferior groove; carapace covered with widely spaced tubercles; coarse tubercles in upper half of carapace and small tubercles in lower half of carapace; gastric region with a row of coarse tubercles parallel to intercalated plate; row of spines directed forward along dorsal margin.
The present carapace was initially identified as Palaeastacus walkeri by Rathbun (1935), who was followed by Stenzel (1945; see discussion about Palaeastacus). Our examination of the type material of P. walkeri leads us to a different conclusion. Indeed, this carapace shows groove pattern typical of Enoploclytia (long gastro-orbital groove, postcervical groove joined to hepatic groove, short branchiocardiac groove not joined to postcervical nor to hepatic grooves).
As for Enoploclytia augustobonae n. sp., Enoploclytia gigantea n. sp. (known by its carapace) cannot be compared to Enoploclytia wintoni (only known by P1 chelae). For a comparison, see discussion on E. augustobonae n. sp.
In conclusion, Enoploclytia gigantea n. sp. possesses the biggest carapace currently known among all erymid lobsters.
Genus Pustulina Quenstedt, 1857 ( Fig. 1K, L emended dIagnosIs. -Fusiform intercalated plate; inflated hepatic, cardiac and branchial regions; deep cervical groove, joined to dorsal margin and to antennal groove; deep, long gastro-orbital groove, originating as a slight median inflexion of cervical groove, with two divergent incurved branches, delimiting two gastro-orbital lobes; strongly inclined postcervical groove, inflected before joining hepatic groove, not joined to dorsal margin; short and shallow branchiocardiac groove, joined to dorsal margin and not joined to postcervical groove; concave hepatic groove, joined to cervical groove; shallow cardiac groove, straight, inclined forward, rising from postcervical groove, joined to dorsal margin; cephalic region with strongly tuberculate antennal row and distal antennal spine; carapace with tuberculate ornamentation; chelate P1-P3; P1 with strongly tuberculate ornamentation; short P1 propodus with fingers barely longer; P1 dactylus longer than P1 index.
comments Pustulina shares some features with Enoploclytia. Both have an inflated branchial region, a well-developed gastro-orbital groove, usually divided in two branches, a short branchiocardiac groove not joined to the postcervical groove, a tuberculate antennal row, and usually a heterogeneous coarse ornamentation.
Pustulina occitana n. sp. (Fig. 9A-D 
The new species is assigned to Pustulina based on its typical carapace groove pattern: long gastro-orbital groove with two divergent branches, strongly inclined postcervical groove joined to hepatic groove, short and shallow branchiocardiac groove not joined to postcervical or to hepatic grooves, concave hepatic groove, and cardiac groove. Pustulina occitana n. sp. differs from the other four Early Cretaceous species, mainly by its ornamentation and its carapace groove pattern. Compared to Pustulina victori (Van Straelen, 1936) , nom. nov., the cardiac groove of P. occitana n. sp. is narrower, shallower and less inclined forward, the gastro-orbital groove is longer and the ornamentation is denser. Pustulina tuberculata (Bell, 1863) possesses a cephalic region with straight dorsal margin in lateral view, whereas in P. occitana n. sp., the dorsal margin is inclined downward. Moreover, the carapace ornamentation in P. tuberculata is composed of homogeneous evenly spaced tubercles, whereas it is heterogeneous in P. occitana n. sp. (cephalic region with coarse and more widely spaced tubercles; branchial region with nearby and smaller tubercles). Pustulina occitana n. sp. shows some differences from Pustulina colossea n. sp. in its carapace groove pattern: its cervical groove is not as sinuous as in P. colossea n. sp., its gastro-orbital groove is narrower, with a shorter upper branch, its postcervical groove is not gradually curved and its inferior groove is more strongly curved forward. Moreover P. occitana n. sp. is devoid of prominent upper gastro-orbital lobe and its ornamentation is denser than in P. colossea n. sp. Pustulina spinulata Secrétan, 1964 (Valanginian-Hauterivian, Madagascar) is the only extraEuropean Pustulina species for the Early Cretaceous. As P. tuberculata, also P. spinulata possesses a straight dorsal margin in cephalic region (inclined downward in Pustulina occitana n. sp.). In addition, P. spinulata differs from P. occitana n. sp. by its more inflated and spiny hepatic region and its homogeneous ornamentation in branchial region. (Van Straelen, 1936) , nom. nov.
Pustulina victori
( Fig. 9E, F) Eryma tuberculata Van Straelen, 1936 : 9, pl. 2, fig. 3. -Roger 1946 : 42. -Secrétan 1964 69. to hepatic groove, concave hepatic groove, cardiac groove). Our examination of the original figure leads us to confirm Förster's placement. Moreover, the ornamentation and the welldeveloped cardiac groove are substantial enough to maintain the validity of the species described by Van Straelen (1936) . Consequently, this situation leads to a case of secondary homonymy. To solve this problem and according to ICZN (1999: articles 53.3, 57. 3), we propose herein the replacement name Pustulina victori nom. nov. pro P. tuberculata (Van Straelen, 1936) non P. tuberculata (Bell, 1863) .
Pustulina colossea n. sp. (Fig. 9G, H descrIPtIon Subcylindrical carapace (holotype: CL = c. 50 mm with incomplete branchial region, CH = 29 mm); rostrum not preserved; cephalic region with dorsal line strongly inclined downward; strongly inflated cardiac, hepatic and branchial regions; wide, deep cervical groove, subvertical, slightly sinuous at level of gastro-orbital groove, narrowing above its junction to hepatic groove, joined to dorsal margin and to antennal groove; narrow, shallow antennal groove, strongly curved towards anterior margin; wide, deep gastro-orbital groove, originating as a median inflexion of cervical groove, with two divergent branches delimiting two inflated gastro-orbital lobes; wide postcervical groove, strongly inclined in dorsal branchial region and arcuate before joining hepatic groove, forming a notch in upper hepatic region; deep, concave hepatic groove, joined to cervical groove; inferior groove joined to hepatic groove; shallow, straight cardiac groove, rising from postcervical groove, slightly inclined forward, joined to dorsal margin; carapace entirely covered with rounded tubercles, coarser and more widely spaced forward postcervical groove, thinner and closer in branchial and pterygostomial regions; row of coarse tubercles parallel to intercalated plate; cephalic region with convex antennal row of tubercles and distal antennal spine.
dIscussIon Pustulina colossea n. sp. is assigned to Pustulina based on its typical carapace groove pattern: long gastro-orbital groove with two branches, postcervical groove joined to hepatic groove, concave hepatic groove and cardiac groove. Pustulina colossea n. sp. differs from Pustulina tuberculata and Pustulina spinulata by the cephalic region with dorsal margin strongly inclined downward (straight in the latter), its postcervical groove curved in dorsal branchial region (straight in the latter), its prominent upper gastro-orbital lobe (flat in the latter), and its heterogeneous ornamentation (homogeneous in the latter). The differences between P. colossea n. sp. and Pustulina occitana n. sp. are described in the discussion about P. occitana n. sp.
Among Pustulina species, P. colossea n. sp. is the only one showing a curved postcervical groove and a raised upper gastro-orbital lobe. Furthermore, some morphological characters of P. colossea n. sp., in particular the width of cervical and gastro-orbital grooves and the massive appearance of the carapace, are also encountered in Enoploclytia.
Pustulina tuberculata (Bell, 1863) ( Fig. 9I-L descrIPtIon Subcylindrical carapace (lectotype: CL = 52 mm, CH = 24 mm); fusiform, tuberculate intercalated plate; inflated cardiac, hepatic and branchial regions; deep, inclined cervical groove, joined to dorsal margin and to antennal groove; deep antennal groove, strongly curved; long gastro-orbital groove, originating as a slight median inflexion of cervical groove, with two divergent branches delimiting two gastro-orbital lobes (inflated lower lobe, flat upper lobe); wide postcervical groove, strongly inclined, inflected at carapace mid-height, not joined to dorsal margin, joined to hepatic groove; shallow, short branchiocardiac groove, joined to dorsal margin, not joined to postcervical groove; concave hepatic groove, narrow, joined to cervical groove; deep inferior groove; shallow, narrow cardiac groove, straight, rising from postcervical groove, slightly inclined forward, joined to dorsal margin; carapace uniformly covered with rounded tubercles, small tubercles are between coarse tubercles; cephalic region with a row of tubercles subparallel to intercalated plate, an oblique row of tubercles in gastric region, a convex antennal row of tubercles with antennal spine; pleonal somites poorly preserved; terga with two pairs of dorsal tubercles; pleura with rounded ventral margins, covered by small tubercles; telson and uropods poorly preserved; chelate P1; short P1 propodus, almost longer than wide, covered with rounded and coarse tubercles; P1 carpus with rounded and coarse tubercles; P1 merus poorly preserved. remarks Pustulina tuberculata is close to Pustulina spinulata from Madagascar. The latter is only distinguished by its more prominent lower gastro-orbital lobe, its more inflated hepatic region and its denser tuberculation.
Genus Tethysastacus n. gen. (Fig. 1M) tyPe sPecIes. -Eryma tithonia Van Straelen, 1936 by monotypy.
dIagnosIs. -Fusiform intercalated plate; straight ocular incision; wide post-orbital area; wide and deep cervical groove; no gastroorbital groove; wide postcervical groove, straight, strongly inclined, joined to hepatic groove; concave hepatic groove, joined to cervical groove; dense heterogeneous ornamentation, branchial region with small tubercles and small depression, gastric region with pits, frontal region with strong tubercles and pits.
etymology. -A combination of Tethys, the vast Mesozoic ocean, and the Latin astacus ("marine crayfish" or "escrevisse" in Old French).
dIscussIon Tethysastacus n. gen. is assigned to the Erymidae based on the presence of the intercalated plate. It differs from all other genera of erymid lobsters by its extremely simple carapace groove pattern and the absence of branchiocardiac and gastroorbital grooves. The postcervical groove is straight, whereas it is inflected in all other genera.
Tethysastacus tithonius (Van Straelen, 1936) n. comb. (Fig. 10A-D) Eryma tithonia Van Straelen, 1936: 8-9 , pl. 2, fig. 1 descrIPtIon Subrectangular carapace in lateral view (holotype: CL = 21 mm; CH = 10 mm); long, toothless rostrum; intercalated plate present; short, oblique ridge near rostrum basis; straight ocular incision; wide tuberculate post-orbital area; wide, deep cervical groove, probably joined to dorsal margin, joined to antennal groove; antennal groove shallower than cervical groove, reaching post-orbital area; gastro-orbital groove absent; straight, oblique postcervical groove, as wide and deep as cervical groove, joined to hepatic groove; slightly concave hepatic groove, narrower than cervical and postcervical grooves, joined to cervical groove; curved inferior groove, joined to ventral margin behind its junction to hepatic groove, as wide and deep as hepatic groove; branchial, cardiac and hepatic regions with small tubercles intercalated with deep circular pits; similar ornamentation in pterygostomial region but with smaller and shallower pits; cephalic region with heterogeneous ornamentation: gastric region with circular pits, frontal region with strong tubercles and small pits; dense ornamentation on the whole carapace.
comments The holotype presents a carapace in butterfly-like position with a strong dorsoventral flattening along the dorsal midline (Fig. 10A ). This mode of preservation is characteristic of a lobster molt (Glaessner 1969; Charbonnier et al. 2012b) . A pronounced rupture of the dorsal midline is observed with a strong rotation of the two halves of carapace. This suggest a probable hinge-type opening during the ecdysis (Charbonnier et al. 2012b) .
CONCLUSIONS
The present study expands our knowledge on the biodiversity of erymid lobsters from the Early Cretaceous. Based on our research, the known diversity of erymid lobsters during the Early Cretaceous is four species of Eryma (E. glaessneri, E. nippon, E. sulcatum, E. vocontii n. sp.), three species of Enoploclytia (E. augustobonae n. sp., E. gigantea n. sp., E. wintoni), six species of Palaeastacus (P. foersteri, P. loryi n. comb., P. sussexiensis, P. tenuidigitatus n. comb., P. terraereginae, P. walkeri), five species of Pustulina (P. colossea n. sp., P. occitana n. sp., P. victori nom. nov., P. spinulata, P. tuberculata), one species of Stenodactylina (S. delphinensis n. comb.), and one species of Tethysastacus n. gen. (T. tithonius n. comb.). The re-examination of old material and of new material belonging to these twenty species has allowed us to precise the generic diagnoses of five genera (Eryma, Enoploclytia, Palaeastacus, Pustulina, Stenodactylina) and to create a new genus (Tethysastacus n. gen.), mainly based on the carapace groove pattern. The post-orbital area is identified in different species among different genera (Eryma sulcatum, Stenodactylina delphinensis, Palaeastacus foersteri, Tethysastacus tithonius, n. comb.) . This complex structure is not present in all other species of Eryma, Palaeastacus and Stenodactylina and its evolutionary significance is questionable. It may be a case of convergence or a persistent ancestral trait conserved in only some species. Only further investigations on all erymid species showing this character will provide answers to these questions.
The description of two new species associated to the revision of several fragments of crustaceans which are now not considered to belong to erymid lobsters conduct to modify the stratigraphic range of Eryma and Enoploclytia. Eryma vocontii n. sp. extends the stratigraphic range of Eryma to the Albian and is now the youngest occurrence of Eryma. Enoploclytia augustobonae n. sp. extends the stratigraphic range of Enoploclytia from the Maastrichtian to the Barremian; it is the oldest occurrence for the genus Enoploclytia.
Finally, this work indirectly emphasizes that the Early Cretaceous erymid fauna is only known by a limited number of fragmentary fossils reported around the world. Almost 45% of the Early Cretaceous species of erymid lobsters come from France and most of them were collected in the South-East Basin, including the Vocontian Basin and its peripheral platforms.
In conclusion, our knowledge of these decapod crustaceans remains superficial and the present study highlights that new data are essential to understand the evolutionary history of the whole group. 
